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Definition {#s0015}
----------

Internal parasites of the ferret are predominantly protozoal agents that affect the gastrointestinal tract (see Cryptococcosis, and Dirofilariasis).

Special Species Considerations {#s0020}
------------------------------

•Wild mustelids and ranch mink may be infected with trematodes, nematodes, and cestodes. Such infections are rare in domestic ferrets.•Coccidiosis and giardiasis are the most common endoparasitic conditions of ferrets.○Hepatic coccidiosis of mink *(Mustela vison)* caused by *Eimeria hiepei* has not been reported in the domestic ferret *(Mustela putorius furo).*○Similarly, an outbreak of toxoplasmosis in black-footed ferrets *(Mustela nigripes)* presents both acute and chronic manifestations of disease, which have not been reported in toxoplasmosis of domestic ferrets.

Epidemiology {#s0025}
------------

### Risk Factors {#s0030}

Younger animals under stress are at risk for coccidiosis.

### Contagion and Zoonosis {#s0035}

•Endoparasites are transmitted by the fecal-oral route, typically via contaminated food or water.•Infection by *Toxoplasma gondii* is caused by ingestion of sporulated oocysts in cat feces or cyst-infected raw meat.•*Giardia* spp. and *Cryptosporidium parvum* should be considered potentially zoonotic.○A zoonotic genotype of *G. intestinalis* has been described in ferrets.○*C. parvum* "ferret" genotype has been isolated from ferrets and American minks but not from humans. The reservoir status of the ferret for zoonotic genotypes of *C. parvum* is unknown (see Cryptosporidiosis-Zoonoses, Sec. VI).

### Associated Conditions and Disorders {#s0040}

One report describes coinfection in ferrets by intestinal coccidia and *Lawsonia intracellularis*, the causative agent of proliferative bowel disease.

Clinical Presentation {#s0045}
---------------------

### Disease Forms/Subtypes {#s0050}

•Intestinal coccidiosis•Giardiasis•Toxoplasmosis•Cryptosporidiosis

### History, Chief Complaint {#s0055}

•Most infections are subclinical and self-limiting.•Coccidiosis may cause lethargy, diarrhea, and wasting.•Unthriftiness in young animals may also be seen.•Toxoplasmosis may cause death without premonitory signs.•Cryptosporidiosis is usually subclinical.

### Physical Exam Findings {#s0060}

•Coccidiosis may be characterized by:○No clinical signs or physical exam findings○Diarrhea (potentially severe) with dehydration and rectal prolapse, poor body condition, and fecal pasting○One case of hepatic coccidiosis in a ferret has been described (most likely caused by *Eimeria furonis*):▪Emaciation▪Mild icterus•Toxoplasmosis may be characterized by:○No clinical signs or physical exam findings○Ataxia○Death without premonitory signs•Giardiasis has not been associated with clinical signs or physical exam findings in the domestic ferret•Cryptosporidiosis usually is not associated with physical exam findings in the domestic ferret.○Anorexia, depression, diarrhea, and death have been reported once.

Etiology and Pathophysiology {#s0065}
----------------------------

•Intestinal coccidiosis○Sporulated oocysts are ingested and release sporozoites.○Sporozoites invade enterocytes.○Asexual and sexual multiplication occurs; gametes (microgametes and macrogametes) fuse to become oocysts.○Absorptive enterocytes are destroyed as merozoites, and oocysts are released.○Inflammation further impacts absorption by remaining enterocytes.○Hyperplasia of enterocytes occurs during repair.•Giardiasis○Cysts are ingested and become trophozoites in the small intestine.○Trophozoites adhere to enterocytes to cause malabsorption.○Putative "toxins" injure the metabolic machinery of absorptive cells.
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Differential Diagnosis {#s0075}
----------------------

•Diarrhea○Rotavirus○Coronavirus○Coliform enteritis○Campylobacteriosis (see *Campylobacter* spp. Infections)○Salmonellosis○Proliferative bowel disease (see Proliferative Bowel Disease)○Eosinophilic gastroenteritis (see Eosinophilic Gastroenteritis)

Initial Database {#s0080}
----------------

•Fecal flotation technique•Direct smear of feces•Rectal culture for agents of bacterial enteritis•Serum chemistry and complete blood count for suspected cases of hepatic coccidiosis (elevations of hepatic enzyme concentration may be seen)•Immunologic tests for *T. gondii* (Sabin-Feldman dye test, complement fixation, ELISA, latex agglutination test, modified agglutination test)

Advanced or Confirmatory Testing {#s0085}
--------------------------------

•Zinc sulfate centrifugation technique (*Giardia* spp.)•ELISA for fecal antigen (*Giardia* spp.)•Morphologic evaluation of oocysts○*Eimeria furonis* 12.8 × 12 µm: four sporocysts, each containing two sporozoites○*Eimeria ictidea* 23.6 × 17.5 µm: two sporocysts, each containing two sporozoites○*Isospora laidlawi* 34 × 29 µm: two sporocysts, each containing four sporozoites○*Cryptosporidium parvum* 5 µm (4 to 8 µm)○*Giardia* spp. 14 × 8 µm•Acid-fast, auramine, or fluorescent antibody staining of concentrated fecal samples or acid-fast stain of direct smears *(C. parvum)*•Histopathologic examination of tissue samples○Intestinal coccidiosis: jejunum and ileum demonstrate epithelial thickening with mild lymphoid and granulomatous enteritis with intraepithelial organisms○Hepatic coccidiosis: cholecystitis with cystic glandular proliferation and fibrosis; biliary duct proliferation with lymphoplasmacytic hepatitis and intralesional organisms○*Cryptosporidia:* (in one report) mild eosinophilic enteritis in association with organisms (villous atrophy, blunting, and fusion in other species); (in another report) mixed inflammatory infiltrate with attachment of ovoid cryptosporidial bodies to the small intestinal and colonic brush border○*Toxoplasma:* multifocal necrosis of target organs associated with *Toxoplasma*-like organisms (lung, liver, and heart lesions documented in the ferret)•Ultrastructural evaluation with electron microscopy may be used in academic settings.
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Therapeutic Goals {#s0095}
-----------------

•Support ferrets that are wasting or that have diarrhea.•Eliminate the parasite from the host and environment.•Prevent reinfection.

Acute General Treatment {#s0100}
-----------------------

•Giardiasis○Metronidazole 50 mg/kg q 24 h PO for 5 d○Fenbendazole 50 mg/kg q 24 h PO for 3 d, repeated in 2 wk; used for dogs, unevaluated in ferrets•Coccidiosis○Sulfadimethoxine 30 mg/kg q 24 h PO for 14 d○Sulfadiazine-trimethoprim 30 mg/kg q 24 h PO for 14 d○Amprolium 19 mg/kg q 24 h PO for 14 d○Decoquinate 0.5 mg/kg q 24 h PO for 14 d•Toxoplasmosis○Sulfadiazine 60 mg/kg/d divided q 6 h PO, and pyrimethamine 0.5-1.0 mg/kg/24 h PO, may be used (used for cats, but not evaluated in ferrets). A 7- to 14-day course, to exceed improvement of clinical signs by several days, is recommended. Supplement with brewer\'s yeast (^1^/~8~-^1^/~4~ tsp PO q 24 h) to preclude folic acid deficiency.•*Cryptosporidium* ○No treatment is currently available.

Recommended Monitoring {#s0105}
----------------------

•Periodic fecal monitoring for endoparasites is recommended.○One or two negative examinations after treatment○Screening at annual examinations
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Prognosis and outcome are good if ferrets are properly supported, parasites are eradicated, and reinfection is avoided by proper environmental management.
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Comments {#s0120}
--------

•Ferrets may be infected by several protozoa and helminths, although the latter are rare.•Infection by *Toxascaris leonina, Toxocara cati, Ancylostoma* spp., and *Dipylidium caninum* is possible. One may use regimens developed in other species to treat these endoparasites in ferrets, but such use is considered extra-label, and treated animals should be monitored closely for adverse reactions.

Prevention {#s0125}
----------

•Daily disposal of feces helps to prevent infection by eliminating oocysts before sporulation.•Preventing ferrets from having access to dog and cat feces precludes fecal-oral transmission of parasites from those species.•Food utensils should be kept species-specific.•Sanitation or replacement of ferret housing, utensils, and other environmental items, which may be contaminated with oocysts or oocytes, should be carried out after initial treatment of infected ferrets.•Environmental eradication may be attempted. Therapies reported to be efficacious include the following:○*Cryptosporidium* spp.: steam cleaning, prolonged exposure to 5% to 10% ammonia○*Giardia* spp.: 1% solution of sodium hypochlorite○Intestinal coccidia: heat sterilization of caging and utensils•To prevent toxoplasmosis, avoid feeding ferrets uncooked meat or meat by-products, do not allow them to eat prey (mice, rats, rabbits), and keep cat feces from contaminating ferret foods, litter boxes, and housing areas.
